Salmonella typhimurium and S. enteritidis were inoculated into blended oysters, both raw and autoclaved. The oysters were also treated with sodium benzoate (0.1%) or potassium sorbate (0.1%), and irradiated (0.1 Mrad). In both nonirradiated and irradiated samples, greater numbers of Salmonella were recovered after storage at 7 C in the presence of sodium benzoate or potassium sorbate. The results of the autoclaved samples and studies in buffer indicated that this effect was not due to the reduction of competition from the natural flora when the additives were present.
Low-dose irradiation of seafood prolongs its refrigerated storage life, but does not eliminate all microorganisms. Therefore, attempts have been made to enhance the effectiveness of radiation through combined use of such agents as chemical additives (4, 7) and antibiotics (5 Test organisms. The organisms chosen for study were S. typhimurium and S. enteritidis. S. typhimurium was selected because it is the most frequently isolated Salmonella serotype in the United States (1). S. enteritidis was selected because of its similarity in growth characteristics to S. typhimurium. Both species could be identified readily from the mixed culture.
Recovery ofSalmonella. The inoculated oysters were diluted and plated on Tryptone-peptone-yeast extract agar (TP). The plates were incubated at 40 C to inhibit the growth of natural flora without interfering with the growth of Salmonella (Table 1) . Less than 0.2% of the organisms that were not Salmonella grew at 40 C. The elevated-temperature technique for isolation of Salmonella from stream water has been reported recently by Spino (8) .
Identification of Salmonella. All the colonies which developed on TP plates incubated at 40 C were picked with sterile toothpicks and inoculated onto Triple Sugar Iron Agar (TSI; Difco) plates which accomodated 40 colonies per plate. S. typhimurium and S. enteritidis produced black colonies on TSI plates, owing to hydrogen sulfide production. All the nonblack colonies wbich grew at 40 C were later identified as coliforms by the replica plating technique of Corlett, Lee, and Sinnhuber (2) . This method will not distin- 
RESULTS AND D ISCUSSION
The percentage of recoverable S. typhimurium decreased rapidly in nonirradiated, raw oysters stored at 7 C (Table 2 ). There were three steps in the loss of viability of S. typhimurium in oysters. The initial reduction during the early stages of storage was very rapid. This was followed by a gradual reduction from the 3rd to the 10th day. The loss of viability after this period was again rapid.
The radiation-surviving S. typhimurium in the oysters also underwent early rapid reduction. The reduction steps for the radiation survivors might have been similar to the above pattern, but the number of survivors was too small to show a definite pattern.
After the 8th day (Table 2) , a higher percentage of S. typhimurium was recovered in the presence of sodium benzoate (0.1%). A similar phenomenon was observed with potassium sorbate (0.1 %), but its effect was shown at an earlier storage period. Sodium benzoate and potassium sorbate were also conducive to better recovery of S. typhimurium in irradiated samples. In the irradiated sample which was not treated with additives, S. typhimurium was not recovered after 7 days, but it was still recoverable after 9 days in the benzoate-treated sample and after 10 days in the sorbate-treated sample (Table 2) .
This effect of sodium benzoate was the same with S. enteritidis. In untreated oysters, S. enteritidis underwent an initial period of rapid decline followed by a period of slow decline. The effect of sodium benzoate was noted during the latter period of storage (Table 3) .
The effect of benzoate was more pronounced in the irradiated sample. After the 4th day, this effect was especially noticeable (Table 3 ). Table 4 . The prolonged viable state in the presence of benzoate was noted in buffer suspension as it was in the natural food (Tables  2 and 3 ). The evidence gathered so far indicates a direct interaction between benzoate and Salmonella species.
Lee et al. (3) suggested that the reduced growth of radiation-surviving microorganisms in additive-treated seafoods was due to the "block" in the repair processes. Since there was no detectable growth of two Salmonella species at 7 C, improved recoverability in the presence of additives may be due to a similar "block" in the inactivation processes. Additional investigation to determine the nature of this phenomenon is now in progress.
